Experiments
Bright nickel and tin plating baths were the same as previously reported", but nickel plating was applied at a current density of 30mA /cm 2 .
Steel was used as the substrate.
After 10,u m thick nickel was plated on steel, 0.05 ,u m thick tin was plated on top of that. The resulting samples were heated at 160-200°C for 4-24 hours in a drying oven to form alloy films.
Patterns of tin/nickel double plating film were measured using an X-ray diffractometer (0-20) tion lines corresponding to tin disappeared and those for intermetallic NiaSn, and Ni3Sn appeared.
In CASS test results (Table 1) , the corrosion resistance values of films heat-treated at 160°C for 4 hours were similar to those for films heat-treated for 24 hours, while the corrosion resistance was enhanced with increased temperature (except for films heat-treated at 2001C for 4 hours) and increased heat-treatment time.
The results of X-ray diffraction patterns suggested that corrosion resistance was enhanced by the formation of intermetallic tin-nickel compounds. Enhancement due to increased temperature and treatment time was thought to be related to the tin-nickel alloy layer thickness. This, however, requires separate investigation. In photographs of films after the CASS test (12h) with heat-treatment at 200C for 24 hours, Table 1 indicates that sample B (Fig. 2) , which was heat-treated, was more corrosion-resistant than sample A, which was not.
The white rust observed on the surface of sample A was not observed on sample B. Sample B resembled slightly pink stainless steel.
The X-ray diffraction patterns ( Fig. 1 ) suggested that this white rust resulted in the tin layer on the surface of samples. 
